BACKGROUND: Interpersonal care (IPC) is increasingly emphasize d as h ealth care systems focus on implementing patient-centered care. Language barriers may be a particularly important influence on IPC ratings among rural Spanish-speaking Latinos. OBJECTIVE: To examine the associations between provider Spanish fluency and Spanish-speaking patients' ratings of IPC and between patient-provider language concordance and patient engagement in diabetes selfcare activities. DESIGN: Cross-sectional survey combined with chart reviews. SETTING/PARTICIPANTS: Two hundred fifty Latino adults with diabetes receiving care at safety-net community health centers in two rural California counties. MAIN MEASURES: Using a validated questionnaire, we assessed patient ratings of IPC in three areas: communication, decision-making, and interpersonal style. Patientprovider language concordance was measured by physician self-reported fluency in Spanish. We measured participation in diabetes self-care activities by patient selfreport. The survey response rate was 68 %. KEY RESULTS: Patients with language-concordant providers had more favorable IPC ratings (20 % to 41 % of language-discordant patients had optimal scores for IPC scales vs. 35 % to 69 % of language-concordant patients, p<0.05), except with respect to discrimination. Patients with language-concordant providers reported higher levels of participation in diabetic foot care (1.4 days vs. 0.7 days per week, p value 0.01) compared to patients with language discordance. There was no association between language concordance and participation in other self-care activities. CONCLUSION: This study provides evidence that language concordance is independently associated with high IPC scores in rural Latino adults with diabetes. Moreover, this study suggests that language concordance may contribute to improved participation diabetes self-care activities.
INTRODUCTION
A positive provider-patient relationship facilitates higher quality medical care with improved patient satisfaction and health outcomes. 1, 2 Interpersonal processes of care (IPC) play a crucial role in this relationship and are defined by three elements: communication, interpersonal style, and patientcentered decision making. [3] [4] [5] IPC is particularly important in chronic disease management, which requires complex monitoring, multiple medications, and behavior change. In particular, effective participation in diabetes self-care requires clear communication and a positive interpersonal relationship between patients and their providers.
Patient characteristics such as race and language influence IPC 6, 7 and need to be considered to provide high-quality medical care. Approximately 9 % of individuals in the US have limited English proficiency (LEP), defined as speaking English less than "very well" by self-report. 8, 9 Patient satisfaction and clinical outcomes are worse for this growing segment of the population than for English-speaking individuals. 10, 11 Patient-provider language concordance can help ameliorate these disparities. [12] [13] [14] One study found an association among language concordance, cultural competence, and improved ratings of IPC among urban Spanish-speaking patients in hospital-based clinics. 7 Further exploring the relationship among language concordance, IPC, and health behaviors is important for improving care for LEP patients.
Spanish speakers represent the largest group of LEP patients in the US and thus are an important population to study the effects of language concordance on IPC and health behaviors. 8 Diabetes is a chronic disease that may be particular sensitive to IPC and disproportionately affects Latinos. Latinos in the US not only have a higher prevalence of diabetes but also have worse glycemic control. [15] [16] [17] Moreover, language barriers are Electronic supplementary material The online version of this article (doi:10.1007/s11606-014-3006-7) contains supplementary material, which is available to authorized users.
an important predictor of low rates of participation in recommended diabetes self-care activities. 18 While limited research indicates that language concordance is associated with higher IPC scores and improved diabetes control, 19 studies have not fully explored these associations in different patient populations. Latino populations are heterogeneous with respect to factors such as socioeconomic status, health insurance status, and country of origin. 20, 21 The results of studies about language concordance have not been validated in LEP Latinos receiving care in rural communities, a growing segment of the Latino population in the US that may benefit in unique ways from having language-concordant providers. [22] [23] [24] The purpose of this study is to determine the association among patient-provider language concordance, patient ratings of IPC and participation in diabetes self-care activities for Latinos with diabetes receiving care in rural community health centers.
METHODS

Study Population
We examined cross-sectional survey data collected from Latino adults with diabetes receiving care at a large federally qualified health center (FQHC) with 20 primary care clinics across two counties in rural California. We focused on this agricultural community because of the high prevalence of diabetes and high number of Spanish-speaking LEP patients receiving care at the FQHC. The rates of diabetes in the two study counties are 9.4 % and 9.8 %, respectively, compared to an overall rate of 6.8 % in California. 25, 26 Sixty percent of patients served by the FQHC clinics are LEP, and Spanish is the most common language represented.
Patients were included in this study if they were 21 years or older, spoke Spanish, were able to identify a personal physician by name, were able to verbally consent to participate in the study, were diagnosed with type 2 diabetes mellitus (based on ICD9 code), and had two or more primary care visits in the past 12 months. Individuals were excluded if they were pregnant or had type 1 diabetes. Eligible patients were randomly sampled from an electronic diabetes registry that included over 90 % of diabetic patients in this health system. We used a cluster sampling design and sampled a maximum of ten patients from each physician. We chose this approach to ensure sampling from a variety of physicians and to optimize the diversity of our study participants.
Data Collection
The survey was administered by telephone to 250 patients between July 2009 and January 2010. Individuals were called up to 15 times to initiate contact and were offered a $20 gift card for their participation. The response rate was 68 %. The survey was administered by bilingual, native Spanishspeaking research staff from the FQHC and assessed demographic information, diabetes care, and IPC ratings. Participants were also asked about comorbid conditions, depressive symptoms, overall health status, and satisfaction with their physician. Survey responses were linked to clinical data from medical charts and the FQHC diabetes registry.
We surveyed 31 primary care physicians practicing in the FQHCs and assessed gender, age, race, specialty, board certification, years in practice, and Spanish language fluency.
Measurements
The primary predictor variable was patient-provider language concordance. Spanish-speaking patients were asked to identify their primary care physician. The physicians were then asked to rate their Spanish fluency on a 5-point scale ranging from excellent to none, using the question, "How would you rate your level of fluency in Spanish?" Categories were collapsed into fluent (defined as "excellent" or "good" self-reported fluency) and non-fluent (defined as "fair," "poor" or "none") because of the distribution of our responses and findings from a previous study. 7 Language concordance was defined as Spanish-speaking patients whose physicians were fluent in Spanish, and language discordance was defined as Spanishspeaking patients with non-fluent physicians. 7 The primary outcome variable was patient rating of IPC, measured using 14 items adapted from the IPC 18-item short form. 3 The IPC survey was developed to capture elements of the provider-patient relationship in diverse populations and highlights factors important for minorities, LEP individuals, and individuals of lower socioeconomic status. The survey is composed of several multi-item composite scores and assesses communication, decision-making, and interpersonal style. It has been validated in both English and Spanish in diverse patient groups. 3 This study focused on perceptions of the provider; therefore, we excluded four questions from the ICP short form pertaining to office staff.
The communication domain included three multi-item scales (lack of clarity, eliCitation of concerns, and explaining results), the decision-making domain included one scale (working together) with two items, and the interpersonal style domain included two scales (compassionate/respectful and discrimination due to race-ethnicity) with three and two items, respectively. Response options ranged from never to always, resulting in a 1-5 score for each item. Questions assessing communication include, "How often did doctors explain your test results such as blood tests, X-rays, or cancer-screening tests?" and "How often did doctors let you say what you thought was important?" A sample question from the decision-making domain is, "How often did you and your doctors work out a treatment plan together?" A sample question from the interpersonal style domain is, "How often were doctors concerned about your feelings?"
We assessed participation in recommended self-care activities using the Summary of Diabetes Self-Care Activities survey. This measure has been validated in both Spanish and English in adults with type 2 diabetes and asks patients to report their level of participation in several aspects of diabetes care (diet, exercise, foot care, blood glucose monitoring, and medication adherence). 27, 28 The Patient Health Questionnaire-2 (PHQ-2) was used to capture depressive symptoms. 29 Health status was measured by asking participants, "In general, would you say your health is: excellent, very good, good, fair, or poor?" Due to distribution of results, health status responses were collapsed into three categories: (1) excellent/good/very good, (2) fair, and (3) poor. Demographic information was collected on age (in years), gender (male or female), education (0-6 years, 7-11 years, and 12 or more years), marital status (married/living with someone, yes/no), birthplace (US, Mexico, or other), yearly household income (0-12,499 dollars, 12,000-17,499 dollars, 17,500-24,999 dollars, and 25,000 dollars or more) and health insurance status (having any insurance yes/no). Number of primary care visits (in the last 12 months), length of time with diabetes (years), and current use of insulin were also measured.
Clinical variables were obtained from the diabetes registry, including LDL-cholesterol (LDL-c), hemoglobin A1C (A1C), blood pressure, weight, and height. Prescription medications, diagnoses of depression, hypertension, and high cholesterol were obtained from the medical chart. Receipt of processes of diabetes care such as receipt of foot examination, retinal examination, and flu shots was also abstracted from the medical chart.
Statistical Analysis
Frequencies were calculated for categorical variables, and means and standard deviations were reported for continuous variables. The mean and standard deviation were calculated for each IPC scale score. The corresponding Cronbach's alpha values were calculated to estimate the internal consistency reliability of each scale. 30 IPC multi-item composite measures were calculated as continuous scores (1-5) and had positively skewed distributions. As in prior studies, due to the skewed distribution of the results, IPC scores were then dichotomized into (1) optimal scores (defined as a value of 5 for most items except "lack of clarity" and "discriminated," which had optimal scores of 1, and (2) sub-optimal scores (defined as values less than 5 for all items except for "lack of clarity" and "discriminated," which had suboptimal scores greater than 1). 7 One-way analysis of variance (ANOVA) tests were used to compare patient characteristics and mean IPC scores between language-concordant and language-discordant patient groups (Tables 1 and 2 ). We used multivariable logistic regressions to estimate the odds ratios and to predict the adjusted percent with optimal IPC scores, controlling for age, gender, education, and income (Fig. 1) . Adjusted predicted percentages provide a clear illustration of the marginal differences between groups. We selected factors hypothesized to influence IPC measures in prior research. 3, 7, 31 The percent of patients with optimal adjusted IPC scores were calculated, and language-concordant and language-discordant groups were compared.
We also conducted bivariate analysis using one-way ANOVA to evaluate whether language concordance was associated with greater participation in diabetes self-care activities.
To demonstrate that any observed association with IPC scores was not due to a cut point artifact, we computed our estimates using linear regression models, one for each scale, which included IPC scores as continuous variables. STATA 11.1 (College Station, TX) was used for all analyses.
RESULTS
The mean age of respondents was 54.4 ± 12.5 years. Most respondents were female (58 %), had less than a high school education (81.2 %), were married (76.8 %), were born in Mexico (78.7 %), and had annual incomes of less than $25,000 (78.6 %). Fifty-seven percent had health insurance and most reported fair to poor health status (76.3 %). Many participants had hypertension (69 %) and hyperlipidemia (78 %). The mean A1C, blood pressure, and LDL-c were 7.8 % (SD 1.8), 128/75 mmHg (SD18/11), and 96.7 (SD 18.5), respectively. The average time since diagnosis of diabetes was 10.5 years, and 14.8 % of respondents required insulin at the time of the study. Forty-eight percent of individuals had language-concordant providers ( Table 1) .
The response rate for the physician survey was 90 %. Of the 28 physicians that completed the survey, 93 % were board certified and 64 % were family physicians. Their mean age was 48 ± 11 years with 9 ± 9 years of clinical experience. The majority (68 %) were female and a minority (9 %) were Latino.
IPC scores of patients were skewed, with most respondents giving favorable scores for each domain. Cronbach's alpha values for the domains ranged from 0.79 to 0.89, indicating good internal consistency reliability of questions. Patientprovider language concordance was associated with better IPC scores across the domains of communication, decisionmaking, and interpersonal style. Language-concordant providers were more likely to be viewed as communicating clearly (p<0.001), eliciting and responding to concerns (p = 0.03), and explaining results (p = 0.008). Patients with language-concordant providers were more likely to feel that they were involved in the decision-making process (p = 0.02) and were more likely to view their provider as respectful and compassionate (p = 0.007). Patient-provider language concordance did not impact patient perception of discrimination (Table 2) . Differences in IPC scores between language-concordant and -discordant individuals persisted after adjusting for age, gender, education, and income. Language-concordant individuals were more likely than language-discordant individuals to have optimal adjusted IPC scores regarding clarity of communication, eliciting concerns, explaining results, being respectful, and being compassionate and working together. The predicted percent of patients with optimal adjusted IPC scores for these items ranged from 20 % to 41 % for language-discordant patients and 35 % to 69 % for language-concordant patients, and all differences were statistically significant (p<0.05) (Fig. 1) .
In the sensitivity analyses, the statistically significant association between language concordance and IPC scores persisted in the expected direction when we analyzed IPC scores as continuous variables and adjusted the regression models with the same pre-specified covariates used in the main analyses.
In bivariate analysis of language concordance and diabetes self-care, there was a statistically significant association between language concordance and higher participation in foot care (1.4 days vs. 0.7 days, p value 0.01). However, bivariate analysis of language concordance showed no association with healthy eating (5.2 vs. 5.3 days, p value 0.64), exercise (3.4 vs. 3.3 days, p value 0.44), self-monitoring (4.8 vs. 4.6 days, p value 0.44), or medication adherence (6.8 vs. 6.8 days, p value 0.65) (online Appendix). 
DISCUSSION
In this study of Spanish-speaking rural Latinos with diabetes, we found that Spanish fluency of a provider is independently associated with better patient-reported IPC ratings. We also found that language concordance is associated with greater participation in foot care, but not greater participation in other recommended diabetes self-care activities. These results suggest that access to bilingual providers results in better care experiences and may also result in greater self-care among LEP Latinos in rural settings. This is the first study of its kind to focus on the impact of patient-provider language concordance in rural Latino patients. Rural Latinos are an understudied yet growing population in the US. [22] [23] [24] Due to their predominantly agricultural and mostly seasonal employment as well as other contextual circumstances, they have unique health care needs and face unique barriers in accessing health services. 20, 32 Thus, the effect of language concordance may be particularly important for improving health for this subgroup of Latinos.
Our findings are consistent with comparable studies that demonstrate the positive influence of language concordance on IPC and patient satisfaction for Spanish speakers seeking care in urban clinics. 4, 7, 14 In our study, patients with Spanishspeaking providers gave more favorable IPC ratings for all components measured other than discrimination. Language is essential for optimal communication and decision-making, and shared language likely affects the ability to express compassion and respect. On the other hand, physicians working in the safety net may be more likely to express dedication to caring for the underserved and thus may be less likely to discriminate based on race-ethnicity regardless of Spanish fluency. 33 In addition to physician characteristics, health system factors, such as access to interpreters, likely play an important role in patient ratings of IPC for this patient population.
Previous research has shown that language concordance improves medication adherence and receipt of health education. 13, 34 Studies also demonstrate that language concordance can have a positive impact on health. 11, 19, 35 A cross-sectional study of a diabetes population receiving care at a Kaiser HMO found that Latinos with language-concordant providers were less likely to have poorly controlled diabetes, defined as an A1C>9 %.
11
Relatively little of the variation in glycemic control in people with diabetes is attributable to individual physicianlevel factors. 36, 37 In contrast, patient participation in self-care plays an important role in disease control and in preventing complications. 38 Not unexpectedly, our study suggests that language concordance promotes improved participation in Adjusted percent of participants with optimal interpersonal processes of care (IPC) by language concordance. Black bars = patientprovider language concordance; gray bars = patient-provider language discordance. IPC multi-item composite measure scores were calculated as continuous scores (1 -5), had positively skewed distributions, and were dichotomized into (1) optimal scores (defined as a value of 5 for most items except "lack of clarity" and "discriminated," which had optimal scores of 1, and (2) suboptimal scores (defined as values less than 5 for all items except for "lack of clarity" and "discriminated," which had suboptimal scores of greater than 1)
diabetes self-care. This is consistent with previous research showing an association between participation in self-care and ratings of patient-provider communication. 18, 39 It is unclear why the impact of language concordance was limited to improved participation in foot care in our study. Factors other than language ability of the provider may have a substantial impact on participation in other diabetes self-care activities in our study population. It is possible that even the language-discordant providers had high enough IPC scores to provide adequate patient education for most self-care activities. This could be because of organizational cultural competence programs, access to professional interpreters and bilingual staff, as well as a diabetes education program. 40 These system-level effects may increase participation in self-care for all patients regardless of the ability of a provider to speak Spanish fluently.
Our study has limitations. This study is cross sectional; therefore, we can only test the associations between language concordance, IPC scores, and participation in diabetes selfcare activities rather than establishing a causal relationship. Unmeasured factors other than language of the provider could impact IPC scores and health behaviors. We did not measure provider language fluency objectively and relied on selfreport. Although we found some impact of language concordance on a validated self-reported diabetes self-care scale, we did not have objective measures of diabetes self-care. Our study population was predominately low income, so the findings may not be generalizable to other Spanish-speaking Latino patients with diabetes or non-Latino LEP patients.
Moreover, this study was powered primarily to detect an association between language concordance and IPC scores, our primary pre-specified analysis. Therefore, our ability to test for associations between language concordance and diabetes self-care was limited. This is the first study to explore the relationship among language concordance, IPC measures, and participation in diabetes self-care for rural, low income, Spanish-speaking patients. Our study supports that shared language is important for establishing a high-quality patient-physician relationship. This finding supports steps to create a more diverse physician workforce, to promote development of language skills in physicians, and to encourage use of trained interpreters. Additional adequately powered studies are needed to clarify the presence and strength of the relationship between language concordance and participation in self-care activities and to study the impact of language concordance on objective measures of diabetes self-care, process, and outcomes, such as A1C. Defining IPC processes and factors external to the physician-patient interaction that effect chronic disease management will also be important for creating effective interventions to ensure high-quality care for LEP patients.
